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Abstract
 Background—Long term US trends in alcoholic beverage calorie intakes remain unexamined, 
particularly with respect to changes in population subgroup-specific patterns over time.
 Objective—This study examines shifts in the consumption of alcoholic beverages, in total and 
by beverage type, on any given day among US adults in relation to socio-demographic 
characteristics.
 Design—This study was a repeated cross-sectional analyses of data from the 1989–1991 and 
1994–1996 Continuing Survey of Food Intakes by Individuals; 2003–2006 and 2009–2012 
National Health and Nutrition Examination Surveys.
 Participants/setting—Adults ≥19 years (N = 39,298); a subset of alcoholic beverage 
consumers (n = 7,081) were studied.
 Statistical analyses performed—Survey weighted mean per capita per day intakes (among 
all participants, both consumers of alcoholic beverages and non-consumers) and contributions of 
beer, wine, and liquor/mixed drinks to total alcoholic beverage energy were determined. 
Multivariable regression models were used to examine trends in the proportion of alcoholic 
beverage consumers and the per consumer intakes (among consumers of alcoholic beverages 
only).
 Results—Per capita intakes from alcoholic beverages increased from 49 kcal/cap/d in 1989–
1991 to 109 kcal/cap/d in 2003–2006 (p<0.001). The proportion consuming alcoholic beverages 
on any given day increased significantly from 1989–1991 to 2009–2012 (p for overall increasing 
trend <0.0001) for most socio-demographic subgroups. Per consumer alcoholic beverage calories 
increased between 1989–1991 and 1994–1996 (p<0.05) for many subpopulations. Adults with 
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<HS education were less likely to consume alcohol, yet had higher per consumer calorie intakes 
compared to adults with a college degree. Women and adults ≥ 60 years experienced a shift away 
from liquor/mixed drinks towards wine between 2003–2006 and 2009–2012. Beer contributed 
roughly 70% to total alcoholic beverage intake for less educated consumers across time.
 Conclusions—These results indicate there has been an increase in the proportion of US adults 
who drink on any given day, and an increase in calories consumed from alcoholic beverages when 
drinking occurs.
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 INTRODUCTION
Alcoholic beverages are among the top five contributors to total energy intake among United 
States (US) adults and are considered a source of calories that provides few nutrients. 1 
Alcoholic beverage intake is linked with an array of dietary and health outcomes, including 
diet quality, energy intake, nutrient metabolism and body weight.2–4 Although findings are 
mixed, associations of alcoholic beverage consumption with nutrition-related health 
outcomes may differ by beverage type (i.e. beer, wine, liquor). 5–7 In 2013, the National 
Institute on Alcohol Abuse and Alcoholism suggested that future research should examine 
changes in alcohol consumption over time to examine differences within socio-demographic 
subgroups.3
There are a number of policies in effect in the US related to the purchase, use and sale of 
alcoholic beverages which may have influenced energy intake from alcoholic beverages 
from the 1980s onward. 8 The time period from 1989–2012 captures the consumption of 
alcohol beverages after the enactment of the National Minimum Drinking Age Act of 1984 
(NMDAA) and during the first issue of sex specific drinking recommendations in the 
Dietary Guidelines for Americans (DGA) in 1990. 1,9 Previous research utilizing dietary 
recall data from the USDA has shown that calories per capita per day (kcal/cap/d) consumed 
from alcoholic beverages, including beer, wine, and liquor and mixed drinks, have increased 
from 45 to 115 kcal/cap/d between 1965 and 2006. 10,11 Per capita per day estimates are 
means calculated from intakes of all respondents, including non-consumers and consumers 
of alcoholic beverages, on the day of dietary recall. The USDA and CDC issued two 
separate reports describing the per capita per day intakes from alcoholic beverages and the 
proportion of respondents who consumed alcoholic beverages on any given day in 2003–
2006 and 2007–2010, respectively.12,13 Due to the low proportion of consumers of alcoholic 
beverages on any given day, per capita per day estimates may mask high intake among heavy 
consumers. 10,14–16 Per consumer estimates are means calculated from intakes of those who 
reported alcoholic beverage consumption on the day of dietary recall. Per consumer 
estimates provide practical information regarding intakes of individuals who actually 
consumed alcoholic beverages on the day of dietary assessment. Examining per consumer 
estimates in conjunction with the proportion of consumers, may identify subgroups at risk of 
excess calorie intake from alcoholic beverages on days when drinking occurs, particularly if 
the proportion of consumers is low and calorie intakes are high. No study to date has 
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examined in-depth factors underlying trends in per capita per day alcoholic beverage energy 
intake by race/ethnicity, income and education groups subsequent to the enactment of the 
NMDAA and the 1990 DGAs.
In a recent systematic review, differential associations between alcoholic beverage type and 
diet and health outcomes were reported across studies. 7 Wine drinking has been linked with 
higher intakes of food and beverage groups supported by the DGA, and beer intake has been 
associated with obesity. 17–19 Yet, there is a gap in knowledge of the consumption of 
different types of alcoholic beverages among age, sex, race/ethnicity and socio-economic 
status (SES) groups across time. 20,21 Select national level reports provide estimates of per 
capita ethanol availability and sales (in gallons or liters) at the national and regional levels. 
These reports indicate that sources of ethanol by beverage type have remained relatively 
constant over the past two decades, with most ethanol coming from beer, followed in order 
by liquor and wine. These measures are based on reported volumes of ethanol available for 
sale and miss trends in calories consumed by beverage type and across socio-demographic 
subpopulations.22,23 Cross-sectional studies conducted in the US indicate that wine and beer 
preferences have been associated with female and male sex, respectively.17,24 Moreover, 
wine preference has been associated with higher educational attainment, while liquor 
preference has been associated with older age. 18,24–26 These cross-sectional studies 
typically used questionnaires that measure the number and frequency of drinks, but did not 
assess energy intake from alcoholic beverages in total or by beverage type 10,13,27–29 It 
remains unknown whether there have been shifts in the top contributors to alcoholic 
beverage calories within subpopulations over time.
The current study’s objective was to determine 20-year trends in energy intake from 
alcoholic beverages among US adults, overall and across multiple socio-demographic 
subgroups. For comparability with earlier studies, trends in per capita per day intakes were 
examined. To explore factors underlying these trends, the proportion of consumers on any 
given day and calories per consumer were determined. These data are important for 
characterizing intake among population subgroups actually reporting consumption on the 
day of recall. To inform future studies aimed at understanding alcoholic beverage 
consumption by beverage type, shifts in the percentage contributions of alcoholic beverages 
by type and across population subgroups were ascertained.
 METHODS
 Dietary Assessment Methods
Dietary intake data for the 1989–1991 Continuing Survey of Food Intakes by Individuals 
(CSFII89-91) were collected on three consecutive days: one in-person, interviewer-
administered 24-hour dietary recall (24-hr recall) and one self-administered two-day diet 
record.30 The 1994–1996 Continuing Survey of Food Intakes by Individuals (CSFII94-96) 
collected two nonconsecutive days of interviewer-administered 24-hour dietary recalls using 
multiple-pass methodology. 31 All National Health and Nutrition Examination Surveys 
(NHANES) were interviewer-administered using the USDA Automated Multiple-Pass 
Method and included one in-person 24-hr recall and a second recall collected 3 to 10 days 
later by phone. 32–35 NHANES surveys were pooled to combine 2003–2004 with 2005–
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2006 (NHANES03-06) and 2009–2010 with 2011–2012 (NHANES09-12). To maximize 
comparability across survey years, the first day of dietary intake data from each survey was 
used. Detailed information regarding collection of socio-demographic data is provided 
through the USDA’s Agricultural Research Service. In brief, age, sex, race/ethnicity, 
household income and education data were obtained via trained interviewer administered 
questionnaires for all surveys.30–34,36 The University of North Carolina Institutional Review 
Board has determined that this submission does not constitute human subjects research as 
defined under federal regulations [45 CFR 46.102 (d or f) and 21 CFR 56.102(c)(e)(l)] and 
does not require IRB approval.
 Alcoholic Beverage Categorization
For all surveys the USDA assigned an 8 digit food code number specific to each beverage 
reported. Food codes reported in each survey were linked to food composition tables 
corresponding to the time period of data collection and based on the USDA Nutrient 
Database for Standard Reference. 30,35 Food codes were grouped into three mutually 
exclusive categories of alcoholic beverages: beer, wine, liquor/mixed drinks. For alcoholic 
beverages reported with the use of combination codes, components were summed and the 
combined beverage was categorized as a mixed drink. Alcoholic beverages used in food 
preparation were excluded from all analyses. 12
 Analytic Sample
This analysis of cross-sectional data included adults ≥ 19 years with 1 day of 24-hr recall 
data deemed reliable by study developers and corresponding study-provided survey weights. 
Following procedures established by NHANES, a variable indicating the quality and 
completeness of a survey participant’s responses to the dietary recall section was utilized to 
indicate reliable 24-hr recall data. 37,38 Following NHANES analytic guidelines, the day 1 
24-hr recall survey weight variables were utilized and standardized across survey years. 
Respondents with missing covariate data were excluded (<10% of the study population at 
each survey). The final analytic dataset is described in Table 1.
 Statistical Analyses
Data analyses were performed using survey commands within Stata (version 13, 2013, 
StataCorp, College Station, TX). Survey weights provided by the USDA were used to 
account for differential probabilities of selection, non-response and complex survey design. 
To examine trends in per capita per day intake from alcoholic beverages, the survey 
weighted daily mean intake of total alcoholic beverage energy was calculated overall (for all 
adults) and by socio-demographic subpopulations. To examine shifts in the per capita per 
day intakes by beverage type, the survey weighted mean intake of beverage-specific calories 
and the percentage contribution of each beverage type (i.e., beer, wine, liquor/mixed drinks) 
to total alcoholic beverage consumption were calculated. Calories per capita per day overall 
and by sex subgroups are presented. Due to the presence of strata containing only a single 
primary sampling unit within the CSFII89-91, the survey weighted calculation of per capita 
per day percent contributions by beverage type were analyzed with and without strata 
specification. 39 Means were standardized to the age, sex and race/ethnicity distribution of 
the NHANES09-12 pooled sample. For per consumer analyses, alcoholic beverage 
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consumers were identified as any adult ≥19 years with calorie intake from alcoholic 
beverages greater than 0 kcal/day (n=7081) on day 1 of 24-hr recall. The consumer 
subsample is described in Table 1. The weighted unadjusted proportion of alcoholic 
beverage consumption was calculated overall and by socio-demographic subgroups.
To determine whether the proportion of alcoholic beverage consumers differed across time 
or by socio-demographic characteristics, multivariable logistic regression models were used 
to regress the binary outcome of alcoholic beverage consumption on survey year (indicator 
variables). To determine trends in per consumer mean daily intakes from alcoholic beverages 
across subgroups, linear regression models restricted to alcoholic beverage consumers were 
used. Regression models were adjusted for age group (19–39, 40–59, ≥ 60 years), sex, race/
ethnicity group (non-Hispanic white [NHW], non-Hispanic black [NHB], Mexican 
American [Mex-Am], and other), education (less than high school [< HS], high school 
graduate [HS], some college, or college degree), family income based on the federal poverty 
level (FPL) thresholds for supplemental assistance programs available to adults (0–130% 
FPL, 131–299% FPL, ≥ 300% FPL), and recall day of the week (weekend [Friday through 
Sunday] or weekday [Monday through Thursday]).27 To determine if trends differed across 
subgroups, interactions of time and each of the following covariates were tested: age group, 
sex, race/ethnicity, income and education. Wald’s chunk test was used to determine the joint 
significance of interaction product terms with significance set at p<0.10. Stata’s margins 
command was used to determine the adjusted mean probability of consumption (subgroup-
specific proportion) and mean per consumer intakes overall and among subgroups. To test 
for linear trends, several adjusted multivariable logistic and linear models were used in 
which alcoholic beverage calorie consumption was the dependent variable and survey year 
was treated as a continuous variable interacted with each of the following covariates: age 
group, sex, race/ethnicity, income and education. Year was defined as the number of years 
since the CSFII89-91 survey. Stata’s lincom command was used to calculate the p-value 
associated with the sum of the β co-efficient of the trend variable plus the β co-efficient of 
the interaction term.
To provide context for alcoholic beverage energy intake in relation to total energy intake, 
survey weighted multivariable regression models were used to estimate the average 
percentage contribution of alcoholic beverage energy to total energy intake (% kcal) per 
capita per day and per consumer.
To examine the shifts in beverage type among consumers, the survey weighted daily mean 
intake of each beverage type and the percentage contribution of each beverage type to total 
alcoholic beverage consumption among consumers were determined overall and by 
population subgroups. For comparability, means were standardized to the age, sex and race/
ethnicity distribution of alcoholic beverage consumers from NHANES09-12.
Alcoholic beverages are episodically consumed and consumption by infrequent drinkers 
may not be captured by a single 24-hr recall. NHANES collects data regarding alcohol use 
over the past 12 months for respondents ≥ 20 years of age as part of the Mobile Examination 
Component using an Alcohol Use Questionnaire (ALQ). 40–43 To examine the frequency of 
drinking in the past 12 months, supplemental analyses were performed. A subsample of 
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adults aged ≥ 21 years from NHANES03-06 and NHANES09-12 with complete ALQ data 
were identified (N=11,134) from the current study sample. Survey weighted multivariable 
logistic regression models were used to estimate the prevalence of drinking in the past 12 
months using the ALQ and, for comparison, the proportion of drinkers on any given day 
using the 24-hr recall. Stata’s margins command and dydx option were used to estimate the 
mean difference in predicted probabilities between NHANES03-06 and NHANES09-12.
Pair-wise comparisons were conducted using t-tests across survey years and within each 
survey year across socio-demographic subgroups. Differences were considered statistically 
significant at P<0.05, after Bonferroni correction for multiple comparisons.
 RESULTS
Socio-demographic characteristics of the study population and consumer subsample are 
provided in Table 1. Overall, per capita per day intake from alcoholic beverages increased 
from 49 kcal/cap/d in 1989–1991 to 109 kcal/cap/d in 2003–2006 and remained stable from 
2003–2006 through 2009–2012 for both men and women (Figure 1) and for all population 
subgroups (Table 2). Per capita per day intakes of NHW exceeded that of Mex-Am in 2003–
2006 and 2009–2012 (p < 0.05). Increases in per capita per day intakes were observed across 
all three beverage types, overall and by sex subgroups (Supplemental Table 1).
 Shifts in subpopulations consuming any alcohol
The overall unadjusted proportion of consumers on any given day increased significantly 
from 15.4% in 1989–1991 to 25.0% in 2009–2012 (Table 3). Similar increases were 
observed for each population subgroup except Mex-Am. Due to small sample sizes, results 
for those categorized as “other race/ethnicity” should be interpreted with caution and are not 
presented for subsequent analyses.
Overall, the adjusted proportion of adults who consumed alcoholic beverages on any given 
day increased from 12.8% in 1989–1991 to 23.8% in 2009–2012 (Table 4). With the 
exception of Mex-Am, the proportion of alcoholic beverage consumers was higher in 2009–
2012 compared to 1989–91 within each socio-demographic subpopulation.
Based on Wald’s chunk tests, the final multivariable logistic regression model included an 
interaction term for race/ethnicity (p for interaction = 0.02), income (p for interaction = 
0.02), and education (p for interaction < 0.01). Despite similarities in the proportion of 
consumers on any given day among race/ethnicity groups in 1989–1991, disparities existed 
in 2009–2012, with the proportion of NHW consumers on any given day significantly higher 
than that of Mex-Am. Furthermore, the proportion of consumers increased between 1989–
1991 and 2009–2012 for NHW and NHB, whereas the trend for Mex-Am was relatively 
stable over time. The low and middle income groups had a lower probability of consumption 
at every survey year as compared to those in the highest income group. In 1989–1991 the 
proportion of consumers with income ≥ 300% FPL was more than double that of those in the 
lowest income group; however, the gap between income groups narrowed by 2009–2012. 
Disparities between education groups did not exist in 1989–1991; however, in 2009–2012 
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the proportion of consumers with a college degree (30.5%) was higher than that of adults 
with <HS education (20.6%).
 Per consumer intakes from alcoholic beverages on any given day
Table 5 illustrates the mean daily alcoholic beverage calories consumed among those who 
reported alcoholic beverage consumption on day 1 of 24-hr recall. Overall, per consumer 
calories from alcoholic beverages increased significantly between 1989–1991 and 1994–
1996. An increasing linear trend in calories per consumer calories was found (ptrend = 
0.0002). With the exception of income subgroups, this pattern was observed for each socio-
demographic subpopulation. The final multivariable regression model included an 
interaction term for income (p for interaction = 0.01). Per consumer intakes from alcoholic 
beverages were significantly higher in 2009–2012 than in 1989–1991 for adults in the lowest 
and highest income categories; however, significant increases were not seen for those in the 
middle income subgroup. An increasing linear trend was observed for the highest income 
subgroup only (p < 0.0001). At each time point the per consumer intake from alcoholic 
beverages was significantly higher for adults 19–39 and 40–59 years old compared to adults 
≥ 60 years, for men compared to women, for NHW compared to Mex-Am, and for adults 
with <HS education compared to those with some college or college degree. Calories per 
consumer tended to be higher among low-income compared to high-income adults, but these 
differences only reached statistical significance in 1994–1996.
 Percentage contribution from alcoholic beverages to total energy intake
Overall, the per capita per day percentage contribution of alcoholic beverages to total energy 
intake increased from 2.1 % (1989–1991) to 4.3% (2009–2012) (Supplemental Table 2). 
Significant increases were observed for all socio-demographic subgroups. Overall, the per 
consumer percentage contribution from alcoholic beverages to total energy intake increased 
from 14.0 % (1989–1991) to 17.2% (2009–2012) (Supplemental Table 3). With the 
exception of the low and middle income subgroups, significant increases were observed for 
all socio-demographic groups.
 Percentage contribution from alcoholic beverages by type
Sample sizes were inadequate to examine trends in percent contribution of each alcoholic 
beverage type for race/ethnicity or income subgroups. Overall, beer intake was the top 
contributor to alcoholic beverages across all survey years (Figure 2). A shift occurred 
between 2003–2006 and 2009–2012, when wine intake increased from 21.1% to 29.6% of 
alcoholic beverage consumption (p < 0.01) and liquor/mixed drink intake decreased from 
25.7% to 18.5% (p = 0.01) of alcoholic beverage calories consumed.
In 1994–1996, liquor/mixed drinks made a greater contribution to alcoholic beverage intake 
among those in the oldest age group (37.8%) compared to adults in youngest age group 
(18.2%) (p<0.01). From 1994–1996 onward, the contribution from wine was greater among 
those ≥ 60 years of age as compared to those 19–39 years (p<0.01 for pairwise comparisons 
at each survey year). Per consumer intake from wine increased from 39 kcal/d in 1989–1991 
to 97 kcal/d in 2009–2012 among adults ≥ 60 years (Supplemental Table 4). By 2009–2012, 
wine (43.8%) and beer (38.6%) were both large contributors to alcoholic beverage intakes 
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among adults ≥ 60 years, with liquor/mixed drinks making a lesser contribution (17.6%) 
(Figure 2).
All alcoholic beverages contributed similarly to intake among women until 2009–2012. 
Between 2003–2006 and 2009–2012, there was a shift away from liquor/mixed drinks 
(31.7% to 20.6%, p=0.06) towards wine (31.8% to 47.7%, p<0.0001) for women. The 
percent contribution from wine intake among women nearly doubled between 1989–1991 
and 2009–2012 (Figure 2). Calories per consumer from wine among women increased from 
40 kcal/d in 1989–1991 to 113 kcal/d in 2009–2012 (Supplemental Table 4).
For the lowest education group, in both 1994–1996 and 2003–2006, liquor/mixed drinks 
were the second contributor while wine intakes fell below 10%. Conversely, for those with a 
college degree, the contributions from wine and beer were similar and stable, while liquor/
mixed drinks contributed least to alcoholic beverage intake from 1994–1996 onward (Figure 
2). The contribution of beer to alcoholic beverage intake among adults with <HS education 
(~70% kcal) exceeded those with a college degree (~40% kcal) at each time point (p<0.01 
for pairwise comparisons at each survey year). Wine contributions among adults with a 
college degree exceeded those of the lowest education group for all years (p≤0.01 for 
pairwise comparisons at each survey year) (Figure 2).
 Categorizing drinkers based on the ALQ40–43
Overall, based on the frequency questionnaire, the 12-month prevalence of drinking 
increased from 73.0% (2003–2006) to 79.9% (2009–2012) (Supplemental Table 5). 
Significant increases were observed for age, sex, and NHB subgroups. Increases for women 
(+8.5 %) and among those ≥ 60 yrs (+9.0%) were greater as compared to men and those 19 
– 59 years, respectively. Among NHB, the prevalence of consuming alcoholic beverages was 
12.5% higher in 2009–2012 compared to 2003–2006. This change was significantly greater 
than the change among Mex-Am (−1.7%). In comparison, changes between 2003–2006 and 
2009–2012 in the proportion of consumers on any given day were generally smaller than 12 
month estimates of changes across time; additionally, changes across time in the proportion 
consuming on any given day were not significant, overall or by population subgroups.
 DISCUSSION
In this nationally representative sample, overall per capita per day intake from alcoholic 
beverages increased from 1989–1991 to 2009–2012. Underlying these trends were increases 
in the proportion consuming alcoholic beverages on any given day and increases in per 
consumer intakes. Mex-Am experienced an increasing trend in per consumer alcoholic 
beverage energy intake, while the proportion who reported consumption remained relatively 
stable. Less educated and lower income adults tended to be less likely to consume alcoholic 
beverages, yet among consumers had intakes that met or exceeded that of their higher SES 
counterparts. There has been a recent shift making wine the top contributor of alcoholic 
beverage intake for women and those ≥60 years. Over this same time period, the overall per 
capita per day and per consumer percentage contribution of alcoholic beverages to total 
energy intake has increased.
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Recent reports describe the proportion of drinkers on any given day based on alcohol 
consumption from 24-hr recall data. 12,13 In a 2012 data brief using NHANES 2007–2010 
combined, the NCHS reported that on any given day, 32.7% of men and 18.0 % of women 
consumed calories from alcoholic beverages. 13 The current findings expand on these 
estimates and indicate that the adjusted proportion of men (31.1%) and women (17.4%) 
drinking on any given day has remained relatively stable since 2003–2006. Moreover, these 
results indicate that the adjusted proportion of respondents reporting alcoholic beverage 
consumption on day 1 of the 24-hr recall has increased from 12.8% in 1989–1991 to ~ 
23.0% in 2003–2006 and 2009–2012.
The current study findings add to previous research using CSFII and NHANES data to 
investigate trends in per capita per day and per consumer alcoholic beverage intakes. In a 
2010 study, Popkin reported that per capita per day intakes rose from 46 (1989–1991) to 65 
(1994–1998) to 115 kcal/cap/d (2005–2006). 11 The current study reported almost identical 
estimates in per capita per day intakes. Studies of calories per capita per day from alcoholic 
beverages by race/ethnicity using NHANES data are limited. One study by the NCHS, 
reported calories per capita per day for NHW (105 kcal/cap/d) and NHB (100 kcal/cap/d) for 
NHANES 2007–2010 combined. 13 In comparison, the current study reported estimates of 
119 and 97 kcal/cap/d for NHW and NHB, respectively, in NHANES 2009–2012. The 
current study contributes to previous reports by illustrating a leveling off of per capita per 
day intakes, overall and by race/ethnicity, from 2003–2006 up to 2009–2012. Duffey and 
Popkin reported a +109 kcal/d difference in average per consumer intakes reported on the 
National Food Consumption Survey of 1965 (272 kcal/d) compared to intakes from 
NHANES 1999–2002 combined (381 kcal/d) among US adults. 10 In comparison the current 
study indicates that per consumer intakes may have increased since NHANES 1999–2002 to 
440 (kcal/d) in NHANES 2003–2006.
Examining per consumer subgroup intakes allows for comparing trends in the proportion of 
consumers with the calories consumed among consumers on any given day. The proportion 
of drinkers increased for NHW and NHB between 1989–1991 and 2003–2006 but remained 
stable for Mex-Am. During the same time period, per consumer intakes increased for all 
three race/ethnicity subgroups. Differential trends in proportion consuming and per 
consumer intakes may be indicative of cultural differences in daily drinking behaviors. 44,45 
Results from previous studies indicate that Mex-Am race/ethnicity is associated with heavy 
episodic drinking (≥ 3 drinks per occasion), particularly among males. 45 Heavy episodic 
drinking among Latinos in the US appears to have remained stable across the 1980s and 
1990s and from 2004–2008 with an increase in 2009. 46,47 Although, not significant the 
results of the current study suggest a peak in the proportion of consumers on any given day 
from 2003 through 2012. The stable prevalence of drinking coupled with an increase in 
calories per consumer among Mex-Am observed in the current study may be indicative of a 
trend towards heavy drinking behavior on days when alcoholic beverages are consumed. 
Moreover, in agreement with our findings, NHB race/ethnicity has been associated with an 
increasing trend in volume and frequency over time resulting in a drinking pattern more 
similar to NHW. 44,45 These findings add to the current literature by introducing per 
consumer alcoholic beverage calories derived from 24-hr recall data as a potential metric for 
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monitoring alcoholic beverage use in the US. Future efforts should focus on understanding 
per consumer intakes on any given day, by age and sex within race/ethnicity subgroups.
Comparisons of the proportion consuming and the calories per consumer by income and 
education indicate that individuals in low SES subgroups may be at risk of excess alcoholic 
beverage consumption when drinking occurs. Respondents with income ≤130% FPL had the 
lowest proportion of consumers at every survey year. Yet, low income adults had similar per 
consumer intakes from alcoholic beverages compared to high-income adults. To this point, 
using the 1992 National Longitudinal Alcohol Epidemiologic Study data Dawson et al 
reported that the probability of being a current drinker increased with income. However, the 
per consumer probability of drinking heavily was inversely related to income. 20 Similarly 
those with < HS education had higher daily per consumer intakes as compared to adults with 
a college degree for all survey years. In 2009–2012, per consumer intakes in the lowest 
income and education subgroups were approximately 500 kcal/d, the calorie equivalent of 
consuming 3.3 cans of beer (40.0 oz), 5.0 glasses of wine (20.0 oz), or 5 shots of liquor (7.5 
oz).13,35 These estimates exceed the DGA recommended daily intakes of 1 drink per day for 
women and 2 drinks per day for men and are suggestive of heavy drinking on any given 
day. 1 Results from the current study update previous findings and indicate a comparatively 
low proportion of drinkers coupled with exceedingly high per consumer calorie intakes in 
most recent years. These findings suggest that excess alcoholic beverage consumption may 
persist among low SES subgroups in the US.
The contribution from wine intake was greater among those in the oldest age group 
compared to the youngest age group and among women as compared to men across survey 
years. These results extend upon previous studies in which wine intake in the US has been 
associated with female sex. 13,17 Although older adults consumed more wine than younger 
adults and women consumed more wine than men, calories consumed from wine did not 
exceed those of beer and liquor/mixed drinks until the 2009–2012 period. These are novel 
findings regarding those ≥ 60 years of age as older age has previously been linked with 
liquor consumption in the US. 17,24 Shifts towards wine consumption among women and 
older adults could be attributed to popular press and socio-cultural norms emphasizing the 
health benefits of wine consumption over the past decade. 48–50 These findings underscore 
the need for monitoring trends in alcoholic beverage intake by beverage preference across 
socio-demographic subpopulations of US adults.
Finally, the adjusted proportion of drinkers on any given day in 2009–2012 reported in this 
study (23.8%) is much lower than the annual prevalence of drinking reported by the National 
Institutes of Health for 2012–2103 (70.7%). 51 Methodological differences in quantifying 
annual prevalence as compared to consumption on any given day require different 
interpretations and, according to current study findings, lead to differing conclusions. 52 
When the ALQ was used to categorize alcoholic beverage consumers, the percentage of 
adults who reported drinking at least 1 drink in the past year increased from 73.0% (2003–
2006) to 79.9 % (2009–2012). In comparison the proportion of drinkers on any given day, 
determined from the 24-hr recall, remained stable from 2003–2006 to 2009–2012. Estimates 
from the ALQ indicate that the change in the 12-month prevalence of drinking was 
significantly different for older as compared to younger adults and men and NHB as 
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compared to women and Mex-Am, respectively. Shifts were not observed in the proportion 
of consumers on any given day. Drinkers captured by the ALQ may not have reported an 
alcoholic beverage on the day of 24-hr recall. As such, the prevalence of drinking over the 
last 12 months is not an appropriate proxy for alcoholic beverage consumption on any given 
day but does indicate that occasional drinking has increased more than national averages for 
drinking on any day.
 Strengths and limitations
There are some potential limitations to this study. Most notable is the difference in dietary 
data collection methodologies used across years. The day 1 dietary data collection location 
for the two CSFII datasets was based on an in-home interview the NHANES dietary 
interview was in a mobile examination center. It is possible the presence of other family 
members impacted reporting of alcoholic beverage intake on the CFSII surveys. No bridging 
study has been undertaken to understand the impact of these two methods or the introduction 
of multiple-pass methodology and automated software between the CSFII and the more 
recent NHANES surveys. 53 Furthermore, the use of 1 day of 24-hr recall may not capture 
less frequent drinkers who drink occasionally throughout the year resulting in selection bias 
for intakes of all consumers of alcoholic beverages in the US. Regarding energy intake 
estimates, the mean of a group’s 1 day intake can yield a reasonable estimate of the group’s 
mean usual intake, if the recalls are collected on all days of the week and seasons of the 
year, as is the case with NHANES. 12,14 Future work is needed to characterize less frequent 
drinking subpopulations as compared to those drinking frequently enough to be captured by 
24-hr recall. An additional limitation of the current study is the inability to examine age, 
period and cohort effects. It is possible that the increases observed may, in part, be due to an 
earlier cohort with higher drinking levels aging over time. 54 The results of this study are 
strengthened by the use of nationally representative detailed 24 hour recall data which 
collects information on alcoholic beverage type. Moreover, these findings support previous 
studies that have reported increases in per capita per day alcoholic beverage consumption 
and calculated alcoholic beverage expenditures in the US over the past 30 years. 10,11,55
 Conclusions
These results highlight the increase over the last two decades in alcoholic beverage intake, 
particularly in the proportion consuming and also the amount per consumer reported using 
nationally representative dietary intake data. In 2009–2012 the overall per consumer intake 
on any given day was equivalent to 3.7 glasses of wine (18.4 oz), 2.9 cans of beer (35.3 oz) 
or 4.4 shots of liquor (6.6 oz of liquor). 13 These estimates indicate heavy drinking levels 
among respondents who reported consumption of alcoholic beverages on the day of recall. 56 
Furthermore, the percentage contribution of alcoholic beverage intake to total energy intake 
among consumers on any given day has increased from 14.0% to 17.2% over the last 20 
years. Excess alcoholic beverage intake is associated with a range of adverse health 
consequences and future work is needed to understand the causes and consequences of 
increasing trends in alcoholic beverage calories in the US.
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What is the current knowledge on this topic?
Calories per capita per day from alcoholic beverages and heavy drinking episodes have 
increased among US adults during the past 20 years. Liquor preference has been 
associated with older age; wine preference has been linked to female sex.
How does this research add to knowledge on this topic?
There has been an increase in the proportion consuming alcohol on any given day. When 
drinking occurs, calorie intakes indicate heavy drinking levels among most subgroups. A 
recent shift towards wine among women and older adults occurred.
How might this knowledge impact current dietetics practice?
Additional emphasis on alcoholic beverage intake as part of dietary assessment may be 
warranted. In practice, dietetics professionals may need novel nutrition counseling 
strategies for addressing alcoholic beverage consumption.
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Figure 1. Per capita energy intake from alcoholic beverages and percent contribution by 





Data for adults (≥19 y) who reported dietary intake on day 1 of diet assessment from the 
Continuing Survey of Food Intakes by Individuals (CSFII) 1989–91, CSFII 1994–1996, the 
National Health and Nutrition Examination Survey (NHANES) 2003–2006, and NHANES 
2009–2012 (N= 39,298). Percentages indicate the contribution of beer, wine or liquor/mixed 
drinks kcal/d to energy intake from alcoholic beverages at each survey year and are 
calculated at the person level; percentages are the mean percent contribution and may differ 
from percentages calculated by the population ratio method. Differences were considered 
statistically significant at P<0.05, after Bonferroni correction for multiple comparisons. a 
Significantly different than 1989–1991 (P<0.001); b Within year different than beer 
(p<0.05); c Within year different than wine (p<0.05).
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Figure 2. Per consumer percentage contribution of alcoholic beverages by type to total alcoholic 
beverage energy intake A) overall, and by B) age group, C) sex, and D) education level, 1989–
2012
Data for adults (≥19 y) who reported alcoholic beverage consumption on day 1 of diet 
assessment from the Continuing Survey of Food Intakes by Individuals (CSFII) 1989–91, 
CSFII 1994–1996, the National Health and Nutrition Examination Survey (NHANES) 
2003–2006, and NHANES 2009–2012. Percentages indicate the contribution of beer, wine 
or liquor/mixed drinks kcal/d to energy intake from alcoholic beverages at each survey year. 
Differences were considered statistically significant at P<0.05, after Bonferroni correction 
for multiple comparisons. a Significantly different than 1989–1991 (p<0.001); b Within year 
different than beer (p<0.05); c Within year different than wine (p<0.05). d HS, High school
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